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Abstract-Using exploded numbers we consider the exploded three-dimensional space as a mathematical model of the Multiverse. Our universe is only one among the infinite number three-dimensional individual universes of the Multiverse. We introduce the concept of box -phenomenon of objects outsize our universe. Applying a shift coordinate transformation, we investigate the shifted box -phenomenon and show certain parts of objects in the Multiverse selected from in different individual universes. Among others we show that the same part of a given object yields different views depending on the individual universes. Moreover, we give a measure of distance concerning the Multiverse. Finally, we mention the super -distance of different individual universes Index Terms-Exploded and Compressed Numbers; Individual Universes; Box -Phenomenon.
I. INTRODUCTION
We visualise our universe as the familiar three dimensional Euclidean space The apparatus of exploded and compressed numbers is described in [1] (See Section II.). Here we collect the main points:
-For any ∈ ℝ its exploded is denoted by ̌. The set of exploded numbers is denoted by Ř . The set ℝ is a proper subset of Ř . 
-The set Ř has an algebraic structure with the superoperations ̌ ⨁ ̌= + ; , ∈ ℝ
and ̌ ⨀ ̌= • ; , ∈ ℝ
called super -addition and super -multiplication, respectively. is not a real number and its additive inverse does not exist.) -For any ∈ Ř the real number is called the compressed of u defined by the (first) inversion formula,
Hence, for any ∈ ℝ we have
-Using the inversion formula (4) we give the superoperations new forms (see (2) and (3)).
and
Moreover,
-The inversion formula (4) yields the (second) inversion formula
The exploded numbers (−1) and 1 are not real numbers. (−1) is the greatest exploded number which is smaller than each number and 1 is the smallest exploded number which is greater than each number. (−1) and 1 are called negative and positive discriminators, respectively. Clearly, the exploded number u(∈ Ř ) is a real number that is −∞ < < ∞ if and only if −1 < < 1.
Considering a set of points of our universe
is called the exploded of .∎
Individual Universes of the Multiverse István Szalay
In this paper the model of the Multiverse is the exploded set of our universe 
II. THE BOX -PHENOMENON
If we explode the compressed universe ℝ 3 we have our universe
again. Of course, ℝ 3 is a subset of the Multiverse ℝ 3 . We can consider it as an open "big" box inside the Multiverse. If one of the coordinates of point (∈ ℝ 3 ) is greater than or equal to 1 or less than or equal to −1 then is outside our universe. So, there are a lot of sets in the Multiverse whichpartly or in full -are not seen in our universe. For example, the borders of our universe are such subsets of the Multiverse. The compressed of its borders are seen in Fig. 1 
A. Example. 1
Let us consider the super -plane described by:
In the case of we have that −1 < < 1 , −1 < < 1 and
By (6) we can write
Considering the monotonity of explosion, −1 < < 1 , −1 < < 1 and −1 < + < 1 are obtained. Hence, (5) gives that −1 < tanh + tanh < 1. Moreover, if for coordinate w (see (11)) we use the inversion formula (4) by (5) we get that is described by: We state that the exploded of plane is super -plane given by (11), that is ̌= For , , ∈ Ř we introduce the nominations =̌ , =̌ =̌ ; , , ∈ ℝ (14)
by (13) and (2) we can write:
Hence, (11) proves our statement. Now, we consider the super -surface given by:
where the super -division is defined by
Starting from (15) we remark that easy to see that 1 ⊕ ( ⊙ ) ≠ 0. Computing with the super -operations under (6) , (7) and (16) Considering the box -phenomenon we assume that are real numbers. Applying (5) we have
As −1 < tanh( + ) < 1 we may apply (0.1), so
Hence, by (13) we can see that box -phenomenon of the surface is just plane , that is are the points of , too. To prove this observation we seek the equation which describes the . Computing with the super -operations under (7) and (6) by (17)
is obtained. Having the inversion formula (9) we get
Looking at the box -phenomenon we assume that , are real numbers. Applying (5) we have
which proves the observation mentioned above. Considering ball given by:
we state that ̌= . To prove this statement we must find a necessary and sufficient connection among ̌ , ̌ and ̌ by the condition (19). Exploding the both side of under (19) and using (2) and (3)
is obtained. Using the nominations under (14) we have the (17). So our statement is proved. ∎
D. Example. 4
Let u and v be real numbers and is an arbitrary positive exploded number. The set
where the super -subtraction is defined by ̌⊝̌= − , , ∈ ℝ is called super -pyramid, because its compressed is the pyramid
If m is a real number, then w is also a real number. So, the super -pyramid is bounded in our universe 
III. UNIVERSES DIFFERENT FROM OUR UNIVERSE
Considering a fixed point 0 = ( 0 , 0 , 0 ) of the Multiverse ℝ 3 the super -shift transformation was introduced in [3] as follows:
The super -shift transformation instead of the exploded Descartes -coordinate system "u, v, w" gives another system " , , " which has the origo 0 . The original origo = (0,0,0) ) which is the origo of our universe, has new coordinates, namely The latter formula shows that by the shifted boxphenomena, like a moving three -dimensional universumwide camera, we are able to discover the Multiverse in part.
A. Example. 1 Fig. 2 makes it perceptible that the box -phenomenon described by (12) is boundless in our universe. More exactly, its borders (exploded border -passages of the regular hexagon, seen in Fig, 3 ), are already invisible in our universe. Below is the compressed of our universe ℝ 3 (see Fig. 1 ) and above is the cube
which is the compressed of the parallel universe Applying (6) and using the inversion formula (9) we get = + + 1.
By (21) the super -shift transformation shows that , , are between the positive and negative discriminators. So, they are real numbers. By (5) we have tanh = tanh + tanh + 1 .
Hence, the equation of ℎ is = tanh −1 (tanh + tanh + 1) , ℎ (−2 <) tanh + tanh < 0. On the other hand, we can see that
So, the two universes ℝ 
B. Example. 2
We will investigate a line of our universe ℝ 3 which continues in another individual universe. Let us consider a simple super-plane = determined by:
Of course, = ⊂ ℝ 3 . Having the super -surface given by (15) we consider the super -curve
Using the super -operations (6), (7) and (16) by (24):
is
Using the three -dimensional "u,v,w" coordinate -system of our universe (where the coordinates are real numbers), we introduce the − as the section of the planes = 0 and = , , ∈ ℝ. It is easy to see that = • √2, in the two -dimensional rectangular Descartes " , " system the ( ∩ = ) has the equation: Next we seek the continuation of this line in the individual universe:
(See (20) with 0 = 0 = 0 = (
) .)
We will use the super -shift transformation
( , , ) ∈ ℝ 3 , and casting a glance at (24), we compute by (2), (3), (6), (7), (16) and inversion formulas (4) and (9) 
Looking for the ( ∩ = ) ℎ we assume that (and ) are real numbers, (28) with (5) and (1) yields that:
Using the three -dimensional " , , " coordinatesystem of universe 0 (where the coordinates are real numbers), we introduce the − as the section of the planes = 0 and = , , ∈ ℝ. It is easy to see that = • √2, in the two -dimensional rectangular Descartes " , " system the ( ∩ = ) ℎ has the equation: 
The full -sized ( ∩ = ) ℎ is illustrated by Fig.10 . and it cannot be seen in Fig. 2.3 .5. At the same time it is found in the individual universe 0 (see (27) . The super -shift transformation:
gives the coordinates of Q in the three -dimensional " , , " coordinate -system of universe These facts seem to be antagonistic, but do not forget, that the forms depend on the points of view. Similarly, the Fig. 9 and Fig. 10 show the "local" measures. Each of them is valid in their own individual universe, only. (In Section IV we will give a measurement of distance concerning the Multiverse.)
C. Example. 3
The super -ball was already introduced in Section II Example 1. Equation (17) says that the point ∞ = (0.0. 1) is situated on the border of the (closed) super -ball. Of course, ∞ is excluded from our universe ℝ 3 . In the Fig.4 the spectacle of suggests that the ∞ makes a peakpoint. Next we investigate, whether this hypothesis is true or not. We will look at the ℎ in the individual universe:
Using the shift -box transformation,
yields:
Looking at the ℎ we assume that , and are real numbers. Using (6) and (7) by (5) The result of investigation that ∞ is not a peak -point. The inhabitants of the universe ∞ are able to smooth the super -ball on the border of our universe.
D. Example. 4
We return to the Babel -tower ( ( 3 2 ) ) introduced in Fig. 1 .5.2. We are curious to see its continuation. First we will look at it in the individual universe ∞ (see (31)), again. First of all, we would like to see the break -through of the border of our universe. (Fig. 6 shows it approximately.) As, the "invisible upper limit" of our universe ℝ 3 is situated on the super -plane determined by the equality = 1, we will cut the body of the Babel -tower (( 
which forms a super -square (on the border of our universe) demonstrated by:
which has a simpler form:
We may assume that u and v are real numbers. So, by (16), (6), (5) and the inversion formula is seen in full -size
Following this way first we will deal with the shiftedbox phenomenon (( 
and computing with the exploded number applying the already used method:
is obtained. Moreover, the computer gives Fig. 13 . After the first step, ((
) ) = ( ( 3 2 ) ) ∪ ((
ℎ , is obtained. So, we have the Babel -tower in two pieces (See Fig.6 and Fig.13 ).
Second, we would like to see (( 
) ) has the following expression 
IV. DISTANCE OF POINTS OF MULTIVERSE
The familiar Euclidean measure of distance, which is very useful in our universe, but it is unusable for the Multiverse, in general. 
2.
1 ⨁ 2 = ( 1 ⨁ 2 , 1 ⨁ 2 , 1 ⨁ 2 ). The properties, . We have the familiar properties and the connection to the traditional inner product,
, and
.
Having that ‖ ‖ = √( • ) for the super -norm we give.
]| |[ = (‖ ‖) .
We can prove the following properties,
For example, the proof of Minkowsky -inequality by (6), (9) and (2) is
We can say that the Multiverse ℝ 3 is a normed (Euclidean) space.∎ Finally, we are able to give the super -distance of the points in the Multiverse.
( 1 2 are the points of our universe and their distance was already mentioned in the Introduction.)
We can prove the following properties
Moreover, for any points 1 , 2 3 of the Multiverse
, (triangularinequality) is valid. We prove the triangular -inequality, only. By (2),
is obtained.
Remark:
The super -distance is not an extension of the distance used in our universe. For example we consider the joint points 1 = (− tanh To prove this statement we consider the points 1 =
( 1 , 1 , 1 ) = ( 1 , 1 , 1 ) ∈ ℝ 3 2 = ( 2 , 2 , 2 ) = ( 2 , 2 , 2 ) ∈ ℝ 3 .
Their super -distance (see (40)) we have
In the next, we classify the individual universes with respect to our universe, We say that the universe because by (41) we have that ℝ 3 (ℝ 3 , 0 ) = (√3) > 1.
